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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It covers with this invention at the time of the powder for ****, or ceramic 
fabrication sintered-compact baking, and it relates to the manufacture method of a spherical rare-earth- 
elements oxide useful as an object for powder. 
[0002] 

[Description of the Prior Art] When it is going to generate ****** rare-earth-elements oxide, in 
order to obtain a film with the uniform direction with the sufficient flow nature of the powder supplied 
to a burner, a particle with it is liked. [ it is convenient, therefore spherical ] Moreover, it covers and the 
spherical particle with which it covers in order to prevent adhesion wdth internal insulation and a 
reaction, in case a ceramic Plastic solid is sintered and which a fluidity is good also as powder, and there 
are few touch areas, and ends is liked. 

[0003] Publication number Although the method of coming using a fines-like rare-earth-elements oxide 
to No. 23214 [ three to ], and obtaining a spherical particle is indicated, since it manufactures using it 
once manufacturing a particle by baking a precipitation generation and ** exception from a solution, by 
this method, it takes time and effort. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is what solved the above-mentioned fault, and 
tends to offer the manufacture method which can obtain easily from solution the object for and the 
rare-earth-elements oxide spherical particle which covered and was suitable for powder. 
[0005] 

[Means for Solving the Problem] It is what this invention persons repeated [ what ] examination in order 
to solve this technical problem, the manufacture method of of the object for **** and the spherical rare- 
earth-elements oxide which covered and fitted powder with which productivity consists of a good 
simple process was found [ what ] out, and manufacture conditions were established [ what ], and 
completed this invention. In case the summary is mixed, makes the solution of the water-soluble salt of 
rare earth elements, and the solution of ammonia or hydroxylation alkali react and obtains precipitation 
of a rare-earth-elements hydroxide It is in the manufacture method of the rare-earth-elements hydroxide 
characterized by making it distribute in the organic solvent which is not mixed with water and 
homogeneity, and adding at least one of this rare-earth-elements solution and this alkali solution, and the 
manufacture method of the rare-earth-elements oxide by calcinating it. 

[0006] While the spherical particle-like rare-earth-elements oxide was obtained simply and was 
economical by obtaining a hydroxide from the solution of the water-soluble salt of rare earth elements 
easily according to the invention in this application, and calcinating this, all consisted of the spherical 
particle, and the angle of repose was also small, it covered with it at the time of the powder for ****, or 
ceramic sintering, and it tums out that most of this particle is useful as powder. 
[0007] Hereafter, this invention is explained in detail. An yttrium and the atomic number of the 
adaptation range of this invention are the lanthanoidses of 57-71 as rare earth elements. 
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[0008] The ratio [ as opposed to / being spherical / a true sphere and a minor axis ] of a major axis in this 
invention 1.5 or less particle of a **** globular form is meant. This is sufficient range on a use. 
Moreover, the oxide which consists of such a particle has the angle of repose (it measures with a 
gradient method) smaller than the usual oxide which shows fluid goodness. A mean particle diameter 
(D50) is what was expressed with volume criteria, and 50% of total particle volume is occupied by the 
particle below a mean particle diameter. The measuring method used the Coulter counter (tradename by 
the coal tar company) . L 

[0009] In case the solution of the water-soluble salt of rare earth elements and the solution of anmionia 
or hydroxy lation alkali are made to react and precipitation is deposited as the manufacture method of the 
spherical rare-earth-elements hydroxide of this invention, it adds as the so-called w/o type emulsion 
which was made to distribute at least one side of rare-earth-elements solution and alkali solution in the 
organic solvent which is not mixed with water and homogeneity, and **** distributed in the continuous 
phase of the organic solvent. A nitrate, a chloride, etc. are used as a water-soluble salt of rare earth 
elements. Since viscosity will go up too much after precipitation generation if not much high [ if one 
sort or two sorts or more are sufficient as the kind of rare earth elements and total rare-earth-elements 
concentration is not much low, it increases / volume / and is uneconomical, and ] again 0.1 - 2.0 mol/1 is 
good. 

[0010] When disliking mixing of alkali metal etc. although the solution of ammonia, such as a sodium 
hydroxide, a potassium hydroxide, and a barium hydroxide, is used in order to settle rare earth elements, 
it is good to use aqueous ammonia. By the same reason as the place of a rare-earth-elements solution 
also described this concentration 0.2 - 5.0 mol/1 is good. As an amount, it is one mol of rare earth 
elements. It receives and is 3-5 mols. It is suitable and is three mols. In the following, yield is bad and it 
is five mols. The effect is [ nothing ] and is uneconomical even if it exceeds. 
[001 1] As an organic solvent, be [ easy although / it ] not mixed with water and homogeneity, the 
mixture obtained by fractional distillation of petroleum, such as annular aliphatic hydrocarbon, such as 
straight chain aliphatic hydrocarbon, such as aromatic hydrocarbons, such as toluene, and n-hexane, and 
a cyclohexane, and kerosine, is mentioned as an example. In consideration of the height of the flash 
point, the safety to a human body, a price, etc., kerosine, a cyclohexane, etc. are desirable in inside. It is 
convenient to generation of an w/o emulsion to use one 2 to 5 times the amount of this by volume as an 
amount to the solution to distribute. 

[0012] Moreover, the organic solvent is received in comparatively oil-soluble emulsifiers, such as 
sorbitan monooleate, polyoxyethylenesorbitan monostearate, and sorbitan trioleate, in this case. It adds 
0.5 to 5.0% of the weight. 

[0013] It shakes, it mixes with the organic solvent which melted the emulsifier first by churning etc., 
and the thing which add by making it an emulsion among an alkali solution and a rare-earth-elements 
solution as the mixed method of a solution is emulsified. It can be checked by adding oil-soluble or 
water-soluble coloring matter with an optical microscope etc. whether the w/o emulsion has been made 
well. Although whichever is sufficient as the mixed sequence of the comrades of an emulsion when 
making both rare-earth-elements solution and an alkaline-water solution into an emulsion, when mixing 
only in solution, as for one of the two, it is good to add the emulsion to solution. The time which this 
mixture takes is arbitrary and good. The temperature at the time of mixing a solution has a good room 
temperature. Even if it makes it low temperature, since the organic solvent is used, it is not desirable on 
safe for it to be ineffective and to make it an elevated temperature. 

[0014] If it finishes adding all solutions, in order to advance a reaction completely, it will set 10 minutes 
or more. If generation of precipitation is completed, with a Buchner funnel, it will carry out a ** 
exception and will rinse. The spherical rare-earth-elements hydroxide was obtained now. Obtained 
hydroxide 600 degrees C or more A spherical rare-earth-elements oxide is obtained by calcinating below 
1,500 degrees C. 
[0015] 

[Example] Hereafter, although an example is given and the embodiment of this invention is explained, 
this invention is not limited to these. 
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Example 1 kerosine What added sorbitan monooleate 1 .5g to 200ml, and was dissolved was put into the 
separating funnel. 80ml of nitric-acid yttrium solution of 1.5 mol/1 was added here, and it sealed, shaked 
with the shaker, and considered as the w/o emulsion. This was agitated so that between phase splitting 
might not be carried out to the next reaction. Apart from this, it is kerosine. After dissolved sorbitan 
monooleate 1 .5g in 200ml, putting this into the separating funnel, sealing by having added 40ml of 
aqueous ammonia, and 20ml of pure water 28%, shaking with a shaker and considering as an w/o 
emulsion, it moved to the 11. beaker and agitated by the impeller attached in the motor. The emulsion of 
the above-mentioned nitric-acid yttrium was previously poured here in 30 seconds. After performing 
churning for 30 more minutes, it carried out Ihe ** exception with the Buchner fimnel. precipitate for the 
magnetism crucible after 500ml water washes - the inside of an electric furnace - the bottom of air 
atmosphere a temperature up is carried out over 1 hour to 900 degrees C ~ it cooled radiationally, after 
maintaining at 900 degree C for 1 hour 13. The yttrium oxide of 4 g was obtained. The mean particle 
diameter was 22.5 micrometers, and when the angle of repose was observed with the electron 
microscope 39 degrees, all almost consisted of a spherical particle. 

[0016] It is 40ml of 28% aqueous ammonia about the emulsion of the nitric-acid yttrium solution which 
did not carry out making example 2 aqueous ammonia react by making it an emulsion, but was 
generated like the example 1. Into the solution which mixed and obtained 460ml pure water, it poured in 
in 30 seconds, agitating, it is made below to be the same as that of an example 1 ~ the yttrium oxide of 
13.3 g was obtained The mean particle diameter was 14.7 micrometers, and when the angle of repose 
was observed with the electron microscope 41 degrees, all almost consisted of a spherical particle. 
[0017] everj^ng but using the nitric-acid gadolinium solution of 1.5 mol/1 instead of example 3 nitric- 
acid yttrium solution is made to be the same as that of an example 1 — the oxidization gadolinium of 
21.5 g was obtained The mean particle diameter was 30.8 micrometers, and when the angle of repose 
was observed with the electron microscope 36 degrees, all almost consisted of a spherical particle. 
[0018] everything but using the nitric-acid neodymium solution of 1.5 mol/1 instead of example 4 nitric- 
acid yttrium solution is made to be the same as that of an example 1 — the neodymium oxide of 19.8 g 
was obtained The mean particle diameter was 25.8 micrometers, and when the angle of repose was 
observed with the electron microscope 38 degrees, all almost consisted of a spherical particle. 
[0019] instead of adding 40ml of 528% aqueous ammonia of examples, and 20ml of pure water — . 
sodium-hydroxide solution of 10 mol/1 everything but using 180ml is made to be the same as that of an 
example 1 — the yttrium oxide of 13.3 g was obtained The mean particle diameter was 19.6 
micrometers, and when the angle of repose was observed with the electron microscope 40 degrees, all 
almost consisted of a spherical particle. 

[0020] 40ml of 128% aqueous ammonia of examples of comparison It is the nitric-acid yttrium solution 
of 0.75 mol/1, agitating in the solution which mixed and obtained 460ml pure water. It poured in having 
bet [ 160 ] it for 3 minutes, hereafter, it is made to be the same as that of an example 1 ~ the yttrium 
oxide of 13.5 g was obtained 51.4 micrometers and an angle of repose have very bad flow nature, and a 
mean particle diameter cannot be measured. When observed with the electron microscope, the 1 -several 
micrometers fine particle was also seen besides the particle of the square indeterminate form. 
[0021] instead of [ of 228% aqueous ammonia of examples of comparison ] — oxalic acid dihydrate 
everything but adding 25g is made to be the same as that of an example 2 — the yttrium oxide of 13.3 g 
was obtained Mean particle diameter Flow nature cannot be measured very bad by 5.4 micrometers and 
the angle of repose. When observed with the electron microscope, it consisted of a particle of the square 
indeterminate form. Moreover, when some precipitate before baking was taken and the X-ray diffraction 
pattern was measured, it was the usual oxalic acid yttrium. 
[0022] 

[Effect of the Invention] The spherical particle of a rare-earth-elements oxide can be easily obtained by 
this invention, all almost consist of a spherical particle, it covers also with an angle of repose at the time 
of the powder for and baking of a ceramic sintered compact small, and this is usefUl as an object 
for powder again. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the rare-earth-elements hydroxide characterized by making it 
distribute in the organic solvent which is not mixed with water and homogeneity, and adding at least one 
of this rare-earth-elements solution and these alkaline- water solutions in case mix, the solution of the 
water-soluble salt of rare earth elements and the solution of ammonia or hydroxylation alkali are made 
to react and precipitation of a rare-earth-elements hydroxide is obtained. 

[Claim 2] The manufacture method of the rare-earth-elements oxide characterized by calcinating the 
rare-earth-elements hydroxide obtained by the method according to claim 1. 



[Translation done.] 
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